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(54) INK JET RECORDING APPARATUS AND INK CARTRIDGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording 
apparatus capable of effectively preventing the damage to an 
ink supply needle and also preventing the erroneous insertion of 
an ink cartridge and the ink cartridge therefor. 
SOLUTION: In an ink jet recording apparatus equipped with a 
recording head main body having ink supply needles 24a, 24b 
inserted into the ink supply port of an ink cartridge and 
receiving the supply of the ink of the ink cartridge through the 
ink supply needles 24a, 24b, projections 25a, 25b higher than the 
ink supply needles 24a, 24b are formed to the peripheries of the 
ink supply needles 24a, 24b to prevent the damage of the ink 
supply needles 24a, 24b and the erroneous insertion of the ink 
cartridge. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet type recording device which is an ink jet type recording device equipped with the 
ink supply needle inserted in the ink feed hopper of an ink cartridge, and the recording head body with 
which the ink of the above-mentioned ink cartridge is supplied through this ink supply needle, and is 
characterized by forming the projected part with height higher than an ink supply needle around the 
above-mentioned ink supply needle. 

[Claim 2] The ink jet type recording device according to claim 1 characterized by forming two or more 
projected parts around an ink supply needle. 

[Claim 3] The above-mentioned projected part is an ink jet type recording device according to claim 1 
or 2 characterized by engaging with the positioning projected part of the ink cartridge which positions 
the ink feed hopper of an ink cartridge to the above-mentioned ink supply needle. 

[Claim 4] The height of the above-mentioned projected part is an ink jet type recording head according 
to claim 3 characterized by being higher than the height of the positioning projected part of an ink 
cartridge. 

[Claim 5] An ink jet type recording device given in any 1 term of claims 1-4 characterized by the above- 
mentioned projected part inserting in the crevice formed in the ink cartridge. 

[Claim 6] For the crevice of the ink cartridge of a different class, the above-mentioned projected part is 
an ink jet type recording head according to claim 5 characterized by being constituted so that it may not 
be inserted in. 

[Claim 7] The ink cartridge characterized by having the crevice in which the projected part formed near 
the ink supply needle of the above-mentioned recording device is inserted while having the ink feed 
hopper in which it is the ink cartridge which supplies ink to a recording head body through the ink supply 
needle formed in the recording device, and the above-mentioned ink supply needle is inserted. 
[Claim 8] It is the ink cartridge according to claim 7 which has the positioning projected part which 
positions the above-mentioned ink feed hopper to an ink supply needle, and is characterized by this 
positioning projected part engaging with the projected part of the above-mentioned recording apparatus. 

[Claim 9] The height of the above-mentioned positioning projected part is an ink cartridge according to 
claim 8 characterized by being lower than the height of the projected part of the above-mentioned 
recording apparatus. 

[Claim 10] Said crevice is an ink cartridge given in any 1 term of claims 7-9 characterized by being 
constituted so that it may not be inserted in the recording device of a different class. 
[Claim 11] The above-mentioned positioning projected part is an ink cartridge according to claim 8 
characterized by being formed so that an ink feed hopper may be surrounded. 

[Claim 12] The above-mentioned locating lug is an ink cartridge according to claim 11 characterized by 
being formed so that two or more ink feed hoppers may be surrounded. 

[Claim 13] The above-mentioned crevice is an ink cartridge according to claim 8 characterized by being 
adjacently formed near [ said ] the positioning projected part. 

[Claim 14] It is the ink cartridge according to claim 7 which is further equipped with the jointing crevice 
jointed with the strut bar of a recording device, and is characterized by forming said crevice between a 
jointing crevice and an ink feed hopper. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink cartridge used for the ink jet type recording 
apparatus and it which supply the ink of an ink cartridge to a recording head through an ink supply 
needle. 
[0002] 

[Description of the Prior Art] The ink jet type recording device is constituted by inserting the above- 
mentioned ink supply needle in the ink feed hopper prepared in the ink cartridge so that the ink in an ink 
cartridge may be supplied by the recording head through an ink supply needle, while the ink supply 
needle which is open for free passage to a recording head is formed. 

[0003] If it explains in more detail, as shown in, drawin g 1 4 , the head body 1 which carries out the 
regurgitation of the ink droplet corresponding to a printing signal is attached in the underside of the 
head holder 10, and, as for the recording head unit of the above-mentioned recording device, the 
cartridge case 12 with which an ink cartridge 2 is held is formed in the upper part of the above- 
mentioned head holder. While the positioning projected part 13 is formed in that underside, as for the 
above-mentioned ink cartridge 2, the ink feed hopper 4 is formed in the underside of this positioning 
projected part 13.. Opening of this ink feed hopper 4 is closed with the film until a recording head is 
equipped with an ink cartridge 2. 

[0004] On the other hand, the crevice 11 into which the above-mentioned positioning projected part 13 
fits is formed in the top face of the above-mentioned head holder 10, and the ink supply needle 3 is set 
up in the center of this crevice 11. As shown in drawi ng 1 5 , the point of the above-mentioned ink 
supply needle 3 is formed in the shape of a cone so that the film of the ink feed hopper 4 can be broken 
through easily. And the ink induction hole 6 penetrated up and down into the part of the inclined plane 8 
at a head is drilled. And the ink passage 5 which is open for free passage to the above-mentioned ink 
induction hole 6 is formed in the interior of the ink supply needle 3, and the ink passage 7 which supplies 
the ink guided in the ink passage 5 of the ink supply needle 3 to the head body 1 is formed in the head 
holder 10. In drawing, 9 is a filter which filters ink. 

[0005] In the above-mentioned recording head, when equipping with a cartridge 2, the head of the ink 
supply needle 3 breaks through the film which closes the ink feed hopper 4 of a cartridge 2, and the ink 
supply needle 3 is inserted in in the ink feed hopper 4. And it passes along the ink passage 5 of the ink 
supply needle 3, and the ink passage 7 of the head holder 10, and the ink in an ink cartridge 2 is supplied 
to the head body 1. 

[0006] The above-mentioned recording head unit is carried in carriage (not shown) with an ink cartridge 
2, it reciprocates crosswise [ of a record form ] with the above-mentioned carriage, and discharge and 
the ink consumed by printing through an ink cartridge 2 to the ink supply needle 3 are supplied in an ink 
droplet from a nozzle orifice. 

[0007] And with the equipment which performs color printing for which the ink of two or more colors is 
used, the ink cartridge 2 is divided at two or more ink rooms. For example, in what is shown in drawing 
14 , it is perpendicularly divided by space at three - about six rooms. And two or more ink feed hoppers 
4 are formed for every (every [ If it puts in another way ] color) ink room, and two or more ink supply 
needles 3 are also formed for every color. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned recording head unit, where 
an ink cartridge 2 is removed, it has the structure where the head of the ink supply needle 3 projects on 
the top face of the head holder 10. For this reason, in case installation and exchange of an ink cartridge 
2 are done, when it is made to fall in a cartridge case 12, or the direction which equips with an ink 
cartridge 2 accidentally is mistaken and it inserts by making it hard flow, there is a problem of a case 
contacting at the head of the ink supply needle 3, and being easy to damage the ink supply needle 3 
outside an ink cartridge 2. If the head of the ink supply needle 3 is damaged, the ink induction hole 6 will 
be got blocked and it will become the cause of generating of many troubles which say that it becomes 
impossible to supply smooth ink, it becomes impossible to break through the film which plugs up the ink 
feed hopper 4 of an ink cartridge 2, and ink leakage arises in being the worst. 
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[0009] Moreover, recently, the ink jet type recording device is also diversified according to 
diversification of user need, and very many models have appeared on the market in the commercial 
scene. And the sequence of the color of the ink which the classes of ink also differ and is held in the ink 
room of an ink cartridge 2 by the model is also various. On the other hand, as for the specification of 
the detail paper used for printing, the A~th edition, the B-th edition, etc. are decided mostly, and the 
magnitude of an ink jet recording device or the recording head itself will become the same generally with 
the magnitude of the detail paper used. Therefore, the magnitude and the dimension of an ink cartridge 2 
which are used are also what was alike comparatively with many models. For this reason, the incorrect 
insertion which is going to equip with the ink cartridge of a different model accidentally is very easy to 
take place. If such incorrect insertion is performed, like ****, the ink supply needle 3 will be damaged 
and it will become the cause of trouble generating, such as ink leakage. 

[0010] This invention aims at offer of the ink cartridge used for the ink jet type recording apparatus and 
it which were made in view of such a situation, prevent breakage on an ink supply needle effectively, and 
can also prevent incorrect insertion of an ink cartridge. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the ink jet type 
recording apparatus of this invention is an ink jet type recording apparatus equipped with the ink supply 
needle inserted in the ink feed hopper of an ink cartridge, and the recording head body with which the 
ink of the above-mentioned ink cartridge is supplied through this ink supply needle, and makes it a 
summary to form the projected part with height higher than an ink supply needle around the above- 
mentioned ink supply needle. 

[0012] Moreover, the ink cartridge of this invention is an ink cartridge which supplies ink to a recording 
head body through the ink supply needle formed in the recording device, and it makes it a summary to 
have the crevice in which the projected part formed near the ink supply needle of the above-mentioned 
recording device is inserted while it has the ink feed hopper in which the above-mentioned ink supply 
needle is inserted. 

[0013] Namely, as for the ink jet type recording device of this invention, the projected part with height 
higher than an ink supply needle is formed around the ink supply needle. For this reason, even when it 
seems that the ink cartridge was accidentally dropped in case installation and exchange of an ink 
cartridge were done, the surrounding projected part of an ink supply needle serves as a guard, the head 
of an ink supply needle is protected, and it is hard to damage an ink supply needle. Therefore, an ink 
induction hole is got blocked or it is hard coming to generate a trouble which ink leakage etc. produces. 
[0014] Moreover the ink cartridge of this invention has the ink feed hopper in which an ink supply 
needle is inserted, and the crevice in which the projected part formed around the ink supply needle is 
inserted is formed. For this reason, the wearing direction of an ink cartridge is mistaken, even when it 
inserts by making it hard flow, the projected part of the ink supply needle circumference is not well 
inserted in a crevice, but a case contacts the above-mentioned projected part outside an ink cartridge. 
Thus, an ink supply needle is guarded by the projected part and it is hard to damage the head of an ink 
supply needle. 

[0015] In the ink jet type recording device of this invention, when two or more projected parts are 
formed around the ink supply needle, an ink supply needle is more certainly protected by two or more 
projected parts, and breakage on the head of an ink supply needle is prevented by them. 
[0016] In the ink cartridge of this invention when the above-mentioned projected part is what engages 
with the positioning projected part of the ink cartridge which positions an ink feed hopper to an ink 
supply needle in the ink jet type recording device of this invention When the positioning projected part 
which positions an ink feed hopper to an ink supply needle is formed and this positioning projected part 
engages with the projected part of the above-mentioned recording device The above-mentioned 
projected part comes to function also as a member for positioning of an ink cartridge, while functioning 
as a protection member of an ink supply needle. For this reason, it becomes unnecessary to make the 
both sides of the protection member of an ink supply needle, and the member for positioning of an ink 
cartridge form in a recording apparatus independently, structure is simplified, and a manufacturing cost 
also becomes cheap. 

[0017] The case where the height of the above-mentioned projected part is higher than the height of 
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the positioning projected part of an ink cartridge in the ink jet type recording apparatus of this invention, 
In the ink cartridge of this invention when the above-mentioned projected part is what is inserted in the 
crevice formed in the ink cartridge When the height of the above-mentioned positioning projected part is 
lower than the height of the projected part of the above-mentioned recording head Since the projected 
part of the ink supply needle circumference is not well inserted in a crevice but a case contacts the 
above-mentioned projected part outside an ink cartridge even if it mistakes the wearing direction of an 
ink cartridge, an ink supply needle is guarded by the projected part and it is hard to damage the head of 
an ink supply needle. 

[0018] In the ink jet type recording device of this invention, it sets among two or more kinds of 
recording heads. When the above-mentioned projected part is constituted so that it may not be inserted 
in the crevice of the cartridge for the recording apparatus of different species, it sets to **** at the ink 
cartridge of ** and this invention. When it is constituted so that a crevice may not be inserted in the 
projected part of the recording head of different species among two or more kinds of recording heads 
Since a projected part is not inserted in the crevice of the cartridge for the recording heads of different 
species and it cannot equip even if it is going to equip with the ink cartridge of a different model 
accidentally, troubles, such as breakage on the ink supply needle by incorrect insertion, can prevent 
beforehand. 

[0019] In the ink cartridge of this invention, since it can make an ink feed hopper insert in an ink supply 
needle when the above-mentioned positioning projected part is formed so that an ink feed hopper may 
be surrounded, adjusting a location by the positioning projected part peripheral face, it can perform 
positive insertion. 

[0020] In the ink cartridge of this invention, since the above-mentioned crevice can carry out the per 
continuum of the insertion with positioning by the positioning projected part peripheral face, the crevice 
of an ink cartridge, and the projected part of a recording device when it adjoins and is formed near 
[ said ] the positioning projected part, it can perform positioning of a positive ink supply needle and an 
ink feed hopper. 

[0021] In the ink cartridge of this invention, it becomes possible by forming said crevice between the 
jointing crevice and the ink feed hopper to prevent breakage of an ink supply needle etc. and to connect 
easily and certainly connection of an ink feed hopper and an ink supply needle by having further the 
jointing crevice jointed with the strut bar of a recording device. 
[0022] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in detail. 
[0023] Drawing 1 - drawing 5 are drawings showing an example of the ink jet type recording head unit 18 
used for the ink jet type recording apparatus of this invention, and drawin g 6 and drawing 7 are drawings 
showing the ink cartridges 19a and 19b of this invention. The above-mentioned recording head unit is 
equipped with the box-like cartridge case 20 opened on the top face, and the recording head body 21 
attached in the underside of this cartridge case 20. 

[0024] This recording head unit is constituted by the record medium possible [ formation of a record 
image ], when carried and scanned by the carriage of the body of a recording apparatus which is not 
illustrated. 

[0025] A bridgewall 22 is formed a little in 1 side approach from a center, and the above-mentioned 
cartridge case 20 is divided at two hold rooms 23a and 23b in which the interior holds an ink cartridge. 
Three ink supply needle 24a is set up by the pars basilaris ossis occipitalis at large hold room 23a 
(right-hand side of drawing 1 ). On the other hand, one ink supply needle 24b is set up by the pars 
basilaris ossis occipitalis at small hold room 23b (left-hand side of drawing 1 ). 1st ink cartridge 19a 
(refer to dra w in g 6 ) with which the ink of three colors of yellow, cyanogen, and a Magenta was filled up 
into the interior is held in above-mentioned large hold room 23a, and 2nd ink cartridge 19b (refer to 
drawing 7 ) with which black ink was filled up is held in above-mentioned smallness hold room 23b. 
[0026] And three projected part 25a with high height is set up from ink supply needle 24a by the 
periphery of ink supply needle 24a of the above-mentioned large hold room 23a. One of every one 
above-mentioned projected part 25a is arranged at ****** at near-side right and left of ink supply 
needle 24a located in a line three, respectively. Moreover, protruding piece 26a with low height 
protrudes on right and left of the above-mentioned ink supply needle 24a rather than one and ink supply 
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needle 24a at every one and ****** of ink supply needle 24a, respectively. And three above-mentioned 
projected part 25a and three protruding piece 26a are arranged on the side of the virtual quadrilateral 
surrounding the circumference of three ink supply needle 24a. 

[0027] On the other hand, projected part 25b with high height is set up from ink supply needle 24b by 
the periphery near side of ink supply needle 24b of the above-mentioned smallness hold room 23b. 
Moreover, protruding piece 26b with low height protrudes on the left front right side of the above- 
mentioned ink supply needle 24b rather than ink supply needle 24b in every one and the center of a 
back side. And the above-mentioned projected part 25b and three protruding piece 26b are arranged on 
the side of the virtual quadrilateral surrounding the circumference of ink supply needle 24a. 
[0028] The ink induction hole 27 of a large number which a head is formed in the shape of a cone, and 
penetrate each above-mentioned ink supply needles 24a and 24b up and down to the inclined plane is 
drilled. And the above-mentioned ink induction hole 27 is opening the inside of ink supply needle 24a and 
24b for free passage on the ink supply way 28 extended up and down. 

[0029] On the other hand, the passage formation section 29 is formed in the underside of the above- 
mentioned cartridge case 20 in one, and as shown in drawing 5 , the slot 30 which is open for free 
passage on the ink supply way 28 of the above-mentioned ink supply needles 24a and 24b is formed in 
the underside of this passage formation section 29. And the part of the above-mentioned slot 30 is 
formed in the ink passage 32 by closing the underside of the passage formation section 29 on a plate 31 
(refer to dr awing 4 ). The above-mentioned ink passage 32 (slot 30) extends toward the direction of a 
cen ter, respectively, and the feed holes 33 which supply ink to the head body 21 are drilled by the part 
corresponding to near the head of the ink passage 32 of the above-mentioned plate 31. in addition, the 
rib hole 35 with which the caulking rib 34 which protruded on passage formation section 29 underside is 
inserted in the above-mentioned plate 31 is drilled, and the caulking rib 34 inserted in the above- 
mentioned rib hole 35 carries out heating press — having — caulking **** — things are stuck by 
pressure (refer to drawing 2 ). In addition, it is made to perform the seal of the ink passage 32 by 
pinching an elastic member (not shown) between the passage formation section 29 and a plate 31. 
[0030] On the other hand, 1st ink cartridge 19a consists of case 40a by which the interior was divided 
at three ink rooms, and lid 41a which closes the top face ( drawing 6 under) of this case 40a, as shown 
in drawing 6 . Positioning projected part 42a is formed in the underside ( drawing 6 on) of the above- 
mentioned ink cartridge 19a, and ink feed hopper 43a which is open for free passage on the underside of 
this positioning projected part 42a at the ink room of ******** is formed in it. This positioning projected 
part 42a inner-** the virtual quadrilateral formed of three projected part 25a of the above-mentioned 
ink supply needle 24a circumference, and three protruding piece 26a, and a quadrilateral in agreement to 
nothing and above-mentioned three projected part 25a and three protruding piece 26a. And after 
positioning projected part 42a has inner-**(ed) to three above-mentioned projected part 25a and three 
protruding piece 26a, ink feed hopper 43of ink cartridge 19a a is positioned by ink supply needle 24a of 
the recording head unit 18. 

[0031] Moreover, crevice 44a by which projected part 25a is inserted in around positioning projected 
part 42a is formed in the underside of the above-mentioned ink cartridge 19a. That is, the height of 
projected part 25a is formed more highly than the height of positioning projected part 42a of ink 
cartridge 19a. And where large hold room 23a is held and equipped with ink cartridge 19a, three 
projected part 25a is inserted in three crevice 44a of ink cartridge 19a. In addition, the film (not shown) 
which closes ink feed hopper 43a is stuck on the underside of positioning projected part 42a of the 
above-mentioned ink cartridge 1 9a. 

[0032] On the other hand, as 2nd ink cartridge 19b is shown in drawing 7 , it consists of case 40b from 
which the interior is an ink room, and lid 41b which closes the top face ( drawin g 7 under) of this case 
40b, and positioning projected part 42b is formed in the underside ( drawing 7 on) of the above- 
mentioned ink cartridge 19b, and ink feed hopper 43b which is open for free passage on the underside of 
this positioning projected part 42b at the ink room of ******** is formed in it. This positioning projected 
part 42b inner-** the virtual quadrilateral formed of surrounding projected part 25b of ink supply needle 
24b of the above-mentioned recording head unit 18, and three protruding piece 26b, and a quadrilateral 
in agreement to nothing and above-mentioned projected part 25a and three protruding piece 26b. And 
after positioning projected part 42b has inner-**(ed) to above-mentioned projected part 25b and three 
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protruding piece 26b, ink feed hopper 43of ink cartridge 1 9b b is positioned by ink supply needle 24b of 
the recording head unit 18. 

[0033] Moreover, crevice 44b by which projected part 25b of the recording head unit 18 is inserted in 
around positioning projected part 42b is formed in the underside of the above-mentioned ink cartridge 
19b. That is, the height of projected part 25b of the recording head unit 18 is formed more highly than 
the height of positioning projected part 42b of ink cartridge 19b. And ink cartridge 19b is held in small 
hold room 23b of the recording head unit 18, and where the recording head unit 18 is equipped, 
projected part 25b of the recording head unit 18 is inserted in crevice 44of ink cartridge 19b b. In 
addition, the film (not shown) which closes ink feed hopper 43b is stuck on the underside of positioning 
projected part 42b of the above-mentioned ink cartridge 19b. 

[0034] The recording head unit 18 is equipped with ink cartridge 19a of the above 1st as follows. That is, 
first, ink feed hopper 43of 1st ink cartridge 19a a is placed upside down, and it positions to up opening 
of large hold room 23a of the recording head unit 18. Subsequently, if 1st ink cartridge 19a is gradually 
dropped within large hold room 23a from the condition, the film with which the head of ink supply needle 
24a closes opening of ink feed hopper 43a will be broken through, and ink supply needle 24a will be 
inserted in in ink feed hopper 43a. And positioning projected part 42a inner-** to three above- 
mentioned projected part 25a and three protruding piece 26a, and ink feed hopper 43a is positioned by 
ink supply needle 24a. Moreover, three above-mentioned projected part 25a is inserted in three crevice 
44a of ink cartridge 19a, and the recording head unit 18 is equipped with 1st ink cartridge 19a. 
[0035] Moreover, the recording head unit 18 is equipped with ink cartridge 19b of the above 2nd as 
follows. That is, first, ink feed hopper 43of 2nd ink cartridge 19b b is placed upside down, and it positions 
to up opening of small hold room 23b of the recording head unit 18. Subsequently, if 2nd ink cartridge 
19b is gradually dropped within small hold room 23b from the condition, the film with which the head of 
ink supply needle 24b closes opening of ink feed hopper 43b will be broken through, and ink supply 
needle 24b will be inserted in in ink feed hopper 43b. And positioning projected part 42b inner-** to 
above-mentioned projected part 25b and three protruding piece 26b, and ink feed hopper 43b is 
positioned by ink supply needle 24b. Moreover, the above-mentioned projected part 25b is inserted in 
three crevice 44b of ink cartridge 19b, and the recording head unit 18 is equipped with 2nd ink cartridge 
19b. 

[0036] thus, in the above-mentioned recording head unit 18 and the 1st-2nd ink cartridge 19a and 19b 
In case installation and exchange of ink cartridges 19a and 19b are done Even when ink cartridges 19a 
and 19b tend to be dropped or it is going to equip accidentally by making the cross direction of ink 
cartridges 19a and 19b into reverse The external wall surface of ink cartridges 19a and 19b contacts at 
the head of the surrounding projected parts 25a and 25b of the ink supply needles 24a and 24b, the 
above-mentioned projected parts 25a and 25b serve as a guard, the head of the ink supply needles 24a 
and 24b is protected, and breakage is prevented. 

[0037] Although the case where it equipped with an ink cartridge directly was shown, it can be made to 
equip in an above-mentioned example by the cartridge lever and lifter which guide an ink cartridge to a 
supply needle as shown in drawin g 16 . 

[0038] According to this example, the lifter jointing crevice 103 formed in the ink cartridge 18 is 
constituted so that it may joint with the strut bar 116 (it has extended to the perpendicular direction of 
a drawing) by which both sides were supported by the lifter 115. 

[0039] After making the cartridge jointing crevice 103 of an ink cartridge joint with a strut bar 1 16, a 
lever is interlocked with by moving a lever 1 14 in the direction of arrow-head Y, and while some lifters 
115 joint and it is guided to the guide slot 106, it moves, and it is guiding so that the feed hopper 43 of a 
cartridge may be inserted in ink supply needle 24b. 

[0040] Jointing with projected part 25b and the positioning projected part of an ink cartridge which were 
formed in the body of a recording apparatus at this time, and performing positioning of an ink feed 
hopper and an ink supply needle, it is constituted so that projected part 25b of a recording apparatus 
and the crevice 44 of an ink cartridge may carry out checking and verifying. 

[0041] The crevice 44 of an ink cartridge in which projected part 25b of the body of a recording 
apparatus is inserted is formed so that at least one may be located between the lifter jointing crevice 
103 and the ink feed hopper 43. In this example, projected part 25b is further prepared in the cartridge 
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lever side. 

[0042] Drawi ng 8 shows the gestalt of operation of the 2nd of this invention. Projected part 25a is 
prepared in four places of right and left and the near-side left of three ink supply needle 24a, and 

and, as for this recording head unit 18 and 1st ink cartridge 19a, crevice 44a is also formed in 
the part corresponding to the above-mentioned projected part 25a. And crevice 44of above-mentioned 
ink cartridge 19a a is formed so that the volume may become the same as that of the volume of crevice 
44a of ink cartridge 19a of the gestalt of implementation of the above 1st. Except it, it is the same as 
that of the gestalt of the 1st operation. 

[0043] Drawing 9 shows the gestalt of operation of the 3rd of this invention. Projected part 25a is 
prepared in five places of right and left and the center of a near side of ink supply needle 24a, and back 
side right and left, and, as for this recording head unit 18 and 1st ink cartridge 19a, crevice 44a is also 
formed in the part corresponding to the above-mentioned projected part 25a. And crevice 44of above- 
mentioned ink cartridge 19a a is formed so that the volume may become the same as that of the volume 
of crevice 44a of ink cartridge 19a of the gestalt of implementation of the above 1st. Except it, it is the 
same as that of the gestalt of the 1 st operation. 

[0044] Drawing 10 shows the gestalt of operation of the 4th of this invention. Projected part 25b is 
prepared in four places of right and left and the near-side left of ink supply needle 24b, and ******, and, 
as for this recording head unit 18 and 2nd ink cartridge 19b, crevice 44b is also formed in the part 
corresponding to the above-mentioned projected part 25b. And crevice 44of above-mentioned ink 
cartridge 1 9b b is formed so that the volume may become the same as that of the volume of crevice 
44b of ink cartridge 19b of the gestalt of implementation of the above 1st. Except it, it is the same as 
that of the gestalt of the 1st operation. 

[0045] Drawing 1 1 shows the gestalt of operation of the 4th of this invention. Projected part 25b is 
prepared in four places, the ink supply needle 24b left-hand side back and right-hand side this side, the 
near-side right, and ******, and, as for this recording head unit 18 and 2nd ink cartridge 19b, crevice 
44b is also formed in the part corresponding to the above-mentioned projected part 25b. And crevice 
44of above-mentioned ink cartridge 19b b is formed so that the volume may become the same as that 
of the volume of crevice 44b of ink cartridge 19b of the gestalt of implementation of the above 1st. 
Except it, it is the same as that of the gestalt of the 1st operation. 

[0046] D rawin g 1 2 shows the gestalt of operation of the 5th of this invention. Projected part 25b is the 
plane view-like of L characters, and is prepared in two places, the right back of ink supply needle 24b, 
and the front left, and, as for this recording head unit 18 and 2nd ink cartridge 19b, crevice 44b is also 
formed in the part corresponding to the above-mentioned projected part 25b. And crevice 44of above- 
mentioned ink cartridge 19b b is formed so that the volume may become the same as that of the volume 
of crevice 44b of ink cartridge 19b of the gestalt of implementation of the above 1st. Except it, it is the 
same as that of the gestalt of the 1st operation. 

[0047] Drawing 1 3 shows the gestalt of operation of the 6th of this invention. Projected part 25b is 
prepared in four places of right and left and the center of a near side of ink supply needle 24b, and the 
center of a back side, and, as for this recording head unit 18 and 2nd ink cartridge 19b, crevice 44b is 
also formed in the part corresponding to the above-mentioned projected part 25b. And crevice 44of 
above-mentioned ink cartridge 19b b is formed so that the volume may become the same as that of the 
volume of crevice 44b of ink cartridge 19b of the gestalt of implementation of the above 1st. Except it, it 
is the same as that of the gestalt of the 1st operation. 

[0048] When the models of equipment differ, as shown in the gestalt of the 1st - the 6th operation, as 
mentioned above By changing the configuration of the location in which projected parts 25a and 25b and 
Crevices 44a and 44b are made to form, projected parts 25a and 25b and crevice 44a, and the 44b itself 
The above-mentioned projected parts 25a and 25b are constituted so that it may not be inserted in the 
crevices 44a and 44b of the ink cartridges 19a and 19b of different species, and incorrect insertion of 
ink cartridges 19a and 19b is prevented. 

[0049] And in each above-mentioned ink cartridges 19a and 19b, since the volume of Crevices 44a and 
44b is set as abbreviation identitas between different ink cartridges, reduction of the ink capacity by 
Crevices 44a and 44b is adjusted almost identically between ink cartridge 19a from which a different 
model differs, and 19b, and dispersion in the cartridge life by dispersion in the ink capacity between 
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models hardly arises. 

[0050] In addition, by changing the configuration of the location in which projected parts 25a and 25b 
and Crevices 44a and 44b are made to form, projected parts 25a and 25b and crevice 44a, and the 44b 
itself with the gestalt of each above-mentioned implementation Although the above-mentioned 
projected parts 25a and 25b constituted so that it might not be inserted in the crevices 44a and 44b of 
the ink cartridges 19a and 19b of different species Between different models instead of what is limited 
to this, the thickness of projected parts 25a and 25b, the dimension of width of face, etc. may be 
changed, or arrangement, such as arranging projected parts 25a and 25b not on a virtual quadrilateral 
but on a virtual circle, may be changed. The same operation effectiveness is done so also in this case. 
[0051] Moreover, although the above-mentioned example explained what formed the supply needle in 
the recording head unit, it is not limited to especially this point and the invention in this application can 
be realized by forming a projected part like **** near the ink supply needle in the recording device 
equipped with the ink supply needle. 
[0052] 

[Effect of the Invention] As mentioned above, even when it seems that according to the ink jet type 
recording apparatus of this invention the ink cartridge was accidentally dropped in case installation and 
exchange of an ink cartridge were done, the surrounding projected part of an ink supply needle serves 
as a guard, the head of an ink supply needle is protected, and it is hard to damage an ink supply needle. 
Therefore, an ink induction hole is got blocked or it is hard coming to generate a trouble which ink 
leakage etc. produces. 

[0053] Moreover, according to the ink cartridge of this invention, the wearing direction of an ink 
cartridge is mistaken, even when it inserts by making it hard flow, the projected part of the ink supply 
needle circumference is not well inserted in a crevice, but a case contacts the above-mentioned 
projected part outside an ink cartridge. Thus, an ink supply needle is guarded by the projected part and 
it is hard to damage the head of an ink supply needle. 

[0054] In the ink jet type recording device of this invention, when two or more projected parts are 
formed around the ink supply needle, an ink supply needle is more certainly protected by two or more 
projected parts, and breakage on the head of an ink supply needle is prevented by them. 
[0055] In the ink cartridge of this invention when the above-mentioned projected part is what engages 
with the positioning projected part of the ink cartridge which positions an ink feed hopper to an ink 
supply needle in the ink jet type recording device of this invention When the positioning projected part 
which positions an ink feed hopper to an ink supply needle is formed and this positioning projected part 
engages with the projected part of the above-mentioned recording head The above-mentioned 
projected part comes to function also as a member for positioning of an ink cartridge, while functioning 
as a protection member of an ink supply needle. For this reason, it becomes unnecessary to make the 
both sides of the protection member of an ink supply needle, and the member for positioning of an ink 
cartridge form in a recording head independently, structure is simplified, and a manufacturing cost also 
becomes cheap. 

[0056] The case where the height of the above-mentioned projected part is higher than the height of 
the positioning projected part of an ink cartridge in the ink jet type recording apparatus of this invention, 
In the ink cartridge of this invention when the above-mentioned projected part is what is inserted in the 
crevice formed in the ink cartridge When the height of the above-mentioned positioning projected part is 
lower than the height of the projected part of the above-mentioned recording head Since the projected 
part of the ink supply needle circumference is not well inserted in a crevice but a case contacts the 
above-mentioned projected part outside an ink cartridge even if it mistakes the wearing direction of an 
ink cartridge, an ink supply needle is guarded by the projected part and it is hard to damage the head of 
an ink supply needle. 

[0057] In the ink jet type recording device of this invention, it sets among two or more kinds of 
recording heads. When the above-mentioned projected part is constituted so that it may not be inserted 
in the crevice of the cartridge for the recording heads of different species, it sets to **** at the ink 
cartridge of ** and this invention. When it is constituted so that a crevice may not be inserted in the 
projected part of the recording device of different species among two or more kinds of recording heads 
Since a projected part is not inserted in the crevice of the cartridge for the recording heads of different 
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species and it cannot equip even if it is going to equip with the ink cartridge of a different model 
accidentally, troubles, such as breakage on the ink supply needle by incorrect insertion, can prevent 
beforehand. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the gestalt of 1 operation of the ink jet type recording 
head unit of this invention. 

[Drawing 2] It is drawing which looked at the above-mentioned ink jet type recording head unit from 
under slant. 

[Drawing 3] It is the top view showing the above-mentioned ink jet type recording head unit. 
[ Drawing 4 ] It is the A-A sectional view showing the important section of the above-mentioned ink jet 
type recording head unit. 

[D rawin g 5] It is drawing explaining the structure of the above-mentioned ink jet type recording head 
unit, and (a) is the bottom view of a cartridge case and (b) is the bottom view of a plate. 
[Drawing 6] It is drawing showing the 1st ink cartridge of this invention, and drawing which looked at (a) 
from under slant, and (b) are bottom views. 

[Drawing 7] It is drawing showing the 2nd ink cartridge of this invention, and drawing which looked at (a) 
from under slant, and (b) are bottom views. 

[Drawing 8] It is drawing showing the gestalt of operation of the 2nd of this invention, and (a) is the top 
view of an ink jet type recording head unit, and (b) is the bottom view of the 1st ink cartridge. 
[Dr awing 9] It is drawing showing the gestalt of operation of the 3rd of this invention, and (a) is the top 
view of an ink jet type recording head unit, and (b) is the bottom view of the 1st ink cartridge. 
[ Drawing 10] It is drawing showing the gestalt of operation of the 4th of this invention, and (a) is the top 
view of an ink jet type recording head unit, and (b) is the bottom view of the 2nd ink cartridge. 
[D rawing 1 1] It is drawing showing the gestalt of operation of the 5th of this invention, and (a) is the top 
view of an ink jet type recording head unit, and (b) is the bottom view of the 2nd ink cartridge. 
[Dra win g 12] It is drawing showing the gestalt of operation of the 6th of this invention, and (a) is the top 
view of an ink jet type recording head unit, and (b) is the bottom view of the 2nd ink cartridge. 
[Dr awin g 13] It is drawing showing the gestalt of operation of the 7th of this invention, and (a) is the top 
view of an ink jet type recording head unit, and (b) is the bottom view of the 2nd ink cartridge. 
[ Drawing 1 4] It is the sectional view showing the conventional ink jet type recording head unit. 
[ Drawing 15 ] It is drawing showing the above-mentioned ink jet type recording head unit, and the 
sectional view in which (a) shows the important section of an ink jet type recording head unit, and (b) 
are the top views of an ink supply needle. 

[Drawin g 16] It is drawing for explaining the gestalt of other operations of this invention. 

[Description of Notations] 

24a Ink supply needle 

24b Ink supply needle 

25a Projected part 

25b Projected part 

19a Ink cartridge 

19b Ink cartridge 

42a Positioning projected part 

42b Positioning projected part 

44a Crevice 
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5b0)iS53tt, -f >^*-HU^> ? l 9 bcofi[Bft»^ 
io BR4 2 bCDffiSiO fei«<»^a*lT^^o -tbT, < 
>^# — hUyyl 9 b^\ ES^y N 1 8 CO 

/MX§^2 3 btZJK^tU ES'W F 1 8 

E»"v.y H^7 h 1 8(D^2 5 
b/^-f >^#-HJ 9 bCD[H8B4 4 b^tfil^n 

9 b<D&fi&3&2!SS4 2 bCDTffi^te, <>£7f&*&P4 

[0 0 3 4] _tE^l<39-f >##-HJ 7yl9 alt 
2D ^cDJ^frLTfE©^ Faz7 h 1 8 IZ^M^ti 
^>o -T&fctu IS 1 CO-T >i7*- h U 1 9 a 

C0-T>i7#fe^P4 3 aSrTlnl^HUTfHS^y H^lzi^ 
h 1 8C0t^aR^^2 3 a<2±ffillBn£teBi*«>T£o ^ 
V^T, ^co#cffi^^^lco-T>^*-NU^> ? l 9 a 

^ciR§^2 3 aW^CPITSIi'Si, -f>^« 
*&«-2 4 acD5fe**W >^7fft^P4 3 a 6DBB □ SiJifc-r 

#&P4 3 artdjfiisn^e ^tt, ±E3*cD^2 
5 a^dXrS 3~D(Dmft2 6 atr{5g^^^g|54 2 a^rt 
30 Kb, >i?iteP 4 3 a*H 2 4 a Cftl 

ftftSn^o ±fS3^C03gBB2 5 a*W>^*- 

FU7yl 9 a(D3^co[HIgK4 4 a^Sffi^tl, 31 1 CO 
-f >i7^r- hU7yl 9 a^fHS^y M 8 ^ 

[0 0 3 5] Sfc, _LE^2C0^>^*-hU^v ; l 9 
bit ^^coi:5MbTfB&^\^ F^7 h 1 8 [rg* 

$n^ 0 -r^fc-fe, m2co-r>^*-t-u^> ? i 

9 b<7M>27#fc*&P4 3 b^Tf^^^bTHH^^^ F^. 
h 1 8 0/jNiR§^2 3 bcD±a5BBPHfiB*»T 
40 ^ 0 o^T, ^(7)^^^m2CO<>^^-FU^> ? l 
9b^ /JxiR§^2 3 bF^T^^UKT^it^i:, -f > 
^|±h^tf-2 4b©5fe*JlW>9MP4 3 bCOP^P^It 
lh1"^>^^;i/A^^^*0, -f >^f«&it2 4 b*M > 
^7«P4 3brtM$n^)c fbt, ±8d^gK2 5 
b*5J;^3^co^M*2 6 b^{4B*»^ffi4 2 b 75*1*3 ffic 
b, ^>d7#t*&P4 3 b75W>i7^*&*f 2 4 blrfifi^: 
fe^n^o Sfc, ±E^S2 5 b*W>^*-hU 
1 9 bCD3OC0QQgB4 4 btClfil^n, ^2CO-T>^* 
-hU 7yl 9 b**»»^ y Hazy F 1 8t^S^$n 

E30 ^> 0 
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[0 0 3 6] ZL<D£o\Z, ±|BfEii / \^ H^L— ^ h 1 8 
tZ^mzm 1 • >^#-HJ 7X1 9 a, 19 

bTfi, ^f/^*-h'J7yl9a, 1 9 b^KOft^ 

a, 19b^IT5t/:D, >^*-h'J 7y 1 9 
a, 1 9 b(Dm^fa&m-lsT^MhJ:o t Lfc<ko 
>^«*&*f 2 4 a, 2 4 b^^lfflcD^^ 
2 5 a, 25bC0«tM>^^-bU7yl9a, 1 
9 b<D9\>mm^t£l>. _tfa§gffl$2 5 a, 2 5 b/^#- 
Ftftot, <>»ft2 4a ( 24bC05t;«£«S 

[0 0 3 7 ] ±m<D$zt&&l\Z&^T\Z, ^>5>tl—b ] J 
^y^Bflgft^^^b/:^ 0 16 tc^t"ct 5 

I- A*- £: U 7 ^ tick 0 8 * 3 it £ Z t ifi T% 3 o 

[0038] z.(D^mm\z^n\t, oi/^-h'j^y 

1 8 HJgjS^tlfcU ^IS'&KJffln 0 3^\ U7^11 
5Hct^TBflI*^J#an«:Xff 1 1 6 (HfficD^ti:^ 

[0039] -f >i7#-HJ 7y^-h'J y i?m^m 
SI5 1 0 3 £3:ff 1 1 6 ^^S-fr/t^ W\*~ 114* 

Fil06{:U7^11 5 H 

S&*f 2 4 bfcffirr 5J;3(:RibW5o 

[0040] zcom, tm^m^mzwm^tirz^m2 
> # m% p i > & m%®r we a» » * f? ^ & a* s , aa 

Sgg(OgeBI5 2 5 b t-f >^#- h U y x(7DGaa5 4 4 <h 

[0 0 4 1 ] IBtlSg*#:co^2 5 b^jfisns^f 
>i7* — N U y v<£>tHI§l5 4 4H 4>&< tfc 1 7 
^H'&KlBBi 0 3M>?«ftn4 3wffltrteB"rs± 

WWUK:^gB2 5 bSatJT^S, 
[0 0 4 2 ] i8H *5SW^^2<7DHSfi(D^Sr^ 
t*o CCOfEB^s^ Fa^7 h 1 8&J;^S! 1 co-f 
-hU7yl9aH ^gB2 5 a^3*<7M >£7#t#&St 

2 4 aCOfc^&J;^]!^ 

ISU^ru S4 4a!>, ±Ba^2 5 a trMiSt^SB 

1 9 a CO B3a5 4 4 ail ^CD^H^\ _hfEJ§ 1 CO^|#§CO 
ifcD-l'y^A-hU^yl 9 a£>[HS5 4 4 a^i: 
[WJ — - ct5l:M$tiT^So ^n&WH, HI 

[0 0 4 3 ] 09H *5P;jC0fg3 CD^ffiCO^t^S 
-To z.<DWMs\y F^l- ^ h l 8&J;D^f§ 1 £K 
- h U 7 > ; 1 9 a ^ 2 5a AM >/7#t^£f 24a 

n^tX, B3SR4 4a*>* ±iase«B2 5 aH*t*STSlB» 



(6) 

9 acOHglU 4 all ^(D^Wfi, ±tafg 1 (O^lfficoff^ 
SgcO-f >^#- h'Jyyl 9 acOHSM 4 a<0$«£|W[ 

[0 0 4 4] 01 on ^mMcom4<DmiM(Dwm%:^ 

To ClCDfaS^y F^^y h 1 8 ££0^2 O-f >^7* 
-HJ 7yl 9blt 3?«2 5 b*W>^«*&»2 4 b 

(D&^^^zs^mm^^mz^m^(D4mmizim^ 
io nn^4 4b^>, ±aa3?«B2 5 bfc^je-rsffi^n^ 

figatlTV^o -^bT\ ±E^>^*-hU7yl9b 
OG3S54 4 bli, ±IS|g 1 <£>^gJ6<£>Jgjffi<£> 

>^#- hU7yi 9 bcoiHi^4 4 bcDmntm— IZ 

[0 0 4 5 ] EI 1 1H, *^K^4O^SB(0}gffiSS 
"To Z.<Dm&f\y FZL-y bl 8i3<fcCj^2 0>f>## 
-HJ 7yl 9 bH 38*2 5 b*W>^«*&»2 4 b 

20 mizmizn, m^4 4bh, ±ta§?ffi 2 5 b ^js-r 

1 9 b CD [HI §|S 4 4 b(t ^C7)^l^\ _htaf§l (DM 
SficojgffiO^ >^*- h'J7yl 9 bcoM4 4 bco§ 

[0046] ii2ii ^mmcom 5 <Dm,mmm^ 

f 0 uCOSSa^ h 1 8t3cfc^2 co-r >zti 

-hU7yl9bH ^2 5 b^¥ffiffiL^T, -f 
>^#t*&§f 2 4 bco^*43ct^#M^2®3TlrRtte, 
30 n> G3ffl54 4 bt), ±K^2 5 b\Zttf&^Z>ffift\zB 
jj&ZtiT^Zo ^bT, _htH-f >i7*-hU r/1 9 b 

^n]i4 4bn ^co§a^\ ±ta^i <Dmm<DMm<D 

-f>^*"hU7yl 9 bc0HSR4 4 b(DmMtm— iz 
?3i%>£.?\zMf$tZtlT^Z>o ^ttiKktVU, Hlco^SEco 

[0047] inn *f&m<Dm6<Dmn<DMm&^ 

To Z(DmW\y bzL-y h l 8^oi;^2cD-f 
-hU7^19 bit ^2 5 b*W >i7{ft*&*t2 4 b 
60 i W ffl'J * £> ^ ^ *fflij ^ * CO 4 ® f?f \z WL 
40 tteti, Hg|54 4bfe, _h|H?gffl52 5 btz:*fjSi-€>ffl5» 

9 bcotHi^4 4 bn ^co§^\ ±ta^i (omm^m 

m<D^( >^A-hU7yl9 bcoHgB4 4 bc^SatihlRl 
[0 0 4 8] mU<Dffife't) t g<fcZ>%&lZ, JitacOct^ 

iz. mi-m6(Dmmmmiz^^^\z, ^25 

a, 2 5 bi5cktX[HIffl54 4 a, 4 4 b *^^i±^*Hff 
^?§g|52 5a, 2 5 bi5cfcUClHBB4 4 a, 4 4 b g#:cO 
bo Jg«S^^S^tlCJ:0, ±BBSeBK2 5 a, 2 5bi«, 
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mf&M<D1>p-t}-bi) 7-/l 9 a, l9bW[H^4 4 
a, 4 4 b;ili}fa£n&^J;5fC«fiSc£fu -f>?# 
-hU'r/19a, 1 9 bco^Jf A^'K±Sn-So 
[0 0 4 9 ] ^LT, ±!BS--f >^7*-NU^vl 9 
a, 19bTll h 'J y i?ffllz&^ 

X. Hg|54 4a, 4 4 b CD§«7^|Bg|w| — frtgg^nT^ 

Sft^iKDlftSi' HJ v yl 9 

a, 1 9 bWT, tHgK4 4 a, 4 4 b tiS-f >^§» 

[0 0 5 0] &i3, ±.H&$£ffi<DBWiT\3., 5 
a, 2 5 b&J^KlglM 4 a, 4 4 b t§H>T 
■^352 5 a, 2 5 b33<fctf[Hl8B4 4 a, 44bg#« 
ff^*^A5^ttrJ;0, ±fS§§a52 5 a, 2 5b^, 
iiSO-f>9*-h'J7yl9a, 19b«[H]gG4 4 
a, 4 4 biIfi#ffl£ft&^ e k?£«/&L£^ dftH 

a, 2 5 b<&JP*^*|©^i£^S£KL;fci9, 

BE 2 5 a, 2 5 bS<Effirajajg±-CJ4^:<<Effln±^iB 

[0051] mtz. tmmmmxmm^y Fa- 7 h 

f£T5 £ £ £ J; 0 *P,f§BJ$rH^-f?> £ 3. 
[0 0 5 2] 

£*fmfl £fr 5 KS t , §1 o T-f > ^ * - h U y i? 

£-z>tz<0, -iy>y itit^'i U 3 <£ 5 & h 5 ^;!^^fgife 
[0 0 5 3] Sfc. *58BJC0-f HJ -y^t^n 

ifi$m iz i o t # - k £ n . -r > * f^tf © %m £ s« 

[0 0 5 4] *mm<n^ y?¥x.y hj£iBfi*ft«t::*3V> 

sat. -f >5>{M%m{fc%&<Dmmwwitzti 

[0 0 5 5] #3SlUtfH >5>i?x.y hSWESSBKis^ 



(7) 

/<? 

\i(D^M£i&£;-rz>£?lzfc-DT^Z>m^zi<Z, ± 

h\z. 'Oi/u—hVyWtiLmfcibm&tttt.hT'hm 

t-f >2?#- h U v >>tf>&Bfci&fflBBW 

[0 0 5 6] *58BJC0-r >^7 hS;fB&SB(r*3Vi 
T. iifB^dft^^. ^ h'J 

[0 0 5 7] *^BJC0O^vx-y h^te®S«i3*5^ 

t^^oizm^nxi^m^. fcziztf* *mw<Di 
y^ts- v u yyiz&^x. m^mmmm^y vmz 

[0®coffi¥fel!iHJ!] 

[01] *^BJW-r>57vxy hSifaSAy Fa-7 h 

© -mm<D w*m s ^-r m t * s . 

[0 2] ±IB-r > ^ x y h 5Sifa^ A y F >y h Sr#4 
40 [03] _hta-f >^yi7 h^ta&Ay h*n.- y h?:* 
[04] ±M^ >?yi7 hSlfa^Ay H^L— -v hWM 

gB * TK-r a - a mm m x & % . 
[05] ±sa-r>^v : x-y H^Ba^A-y h-a-y ncd« 

JSSH, (b) H^ly- h(D|£M0T-*2>o 

[0 6] *iioi i m'f - h 'J y^^s-rit 
&d, (a) »i«4»T*»e>^,fc0. (b) \immmx$> 

so [0 7] *§8BJcdSI2 W-f h U y yS^tBT* 
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(8) 



(a 

So 

[08] * 

(a) H-f 
0, (b) 

[09] * 

(a) H-f 
El, (b) 

[010] 

(a) \^ 

m. (b) 

So 

[011] 

(a) ii>r 

0, (b) 

So 

[012] 

(a) tt-f 
0, (b) 

So 



13 

) t;m»T*>e>jE,fc0, (b) WJEffiHT* 



[0 13] *^BJco^7^aSS^^^ST0T$)D, 
(a) tt-f /?yi7 hSES^y h^-y h^¥® 
0, (b) li» 2 ©-f > * - h 'J 7 ^^ffiffigt?* 

So 

[014] «E*M>?yiy hjMBfi^y Haz^ h 

[015] ±|BO?yxy hxWBIi^y Fa~y h * 
^tBTSD, (a) >^vxy Fa:fE&^\^ Fol 
x^y KDSBSS*f»fffi0, (b) tt>f 

ffi0TafeSo 



[016] *?gBJ(7)ffi<7): 
T&So 

[^F^CDI^HJ] 

24a ^yzmm 
24b ^>^mmm 

2 5a ^gR 

2 5b ^SB 

1 9 a -f >##-HJ 7y 

19b >f >^*f- h U ^y v 

4 2a {i«ife«>§igtB 

4 2b fig^J6^ 

4 4a Hffi 



[0 1] 



[04] 




44b 



(a) 



(b) 
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